Purification and properties of Escherichia coli 4'-phosphopantothenoylcysteine decarboxylase: presence of covalently bound pyruvate.
4'-Phosphopantothenoylcysteine decarboxylase was purified 900-fold from Escherichia coli B with an overall yield of 6%. The enzyme migrates as a single band with a molecular weight of 35,000 +/- 3000 in 10% polyacrylamide gel electrophoresis under denaturing conditions. The native enzyme has an apparent molecular weight of 146,000 +/- 9000 as determined by a gel exclusion column. At pH 7.6 and 25 degrees C, Km = 0.9 mM and Vmax = 600 nmol/(min X mg of protein). The pH optimum for Vmax is between 7.5 and 7.7. Hydroxylamine, phenylhydrazine, potassium cyanide, and sodium borohydride as well as pyridoxal phosphate and pyridoxal inactivated the enzyme. The enzyme contains covalently bound pyruvate as suggested by the isolation of [3H]lactate and pyruvate from [3H]NaBH4-reduced enzyme and native enzyme, respectively. One mole of [3H]lactate was isolated per 39,000 g of [3H]NaBH4-reduced and completely inactivated enzyme, and 1 mol of pyruvate was isolated per 31,000 +/- 4000 g of native enzyme. Mild base treatment released lactate and pyruvate from the reduced and the native enzymes, respectively, suggesting the pyruvate is attached to the enzyme by an ester bond. These findings are in accord with similar results obtained with the horse liver enzyme (R. Scandurra, personal communication). The presence of covalently bound pyruvate in the bacterial and mammalian enzymes suggests that pyruvate plays a major role in the mechanism of action.